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The Fort Hood Field Unit of the Army Research Institute for the
Behavioral and Social Sciences (ARI) provides technical advisory service
to the Training and Doctrine Command (TRADOC) Combined Arms Test Activity
(TCATA). Recently TCATA was tasked to conduct an evaluation of the reli-
ability and maintainability of the M6OA1 and M48A5 main battle tanks. In
conjunction with this effort, ARI was asked to identify and examine human-
factors-related organizational maintenance problems. This task was accom-
plished by conducting and analyzing interviews with organizational mainte-
nance personnel who were experienced on the two tank subsystems.

The results of these interviews are presented in this review and are
pertinent to all personnel concerned with M4BAS and M6OA1 tank maintenance
at the organizational level.
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P ROBLEMS IN OROAN I ZAT IONAL LEV EL MAINTEN ANCE ON THE M6 0 Al AND M48A5 TANKS

BRIEF _____________________________

Requiren~~nt:

To identify organizational maintenance problem areas while maintain-
ing the M48A5 and M6OA1 tanks.

Procedure :

Twelve organizat ional  level mechanics involved with the Baseline
Armor Reliabil i ty Test ( BART ) were interviewed to ident i fy  possible prob—
len areas in maintaining the M48A5 and the M6OA1 tanks. Additionally ,
,9ther organizational level mechanics were interviewed from the 1st r
‘
~avalry and the 2nd Arn~ red Divisions to determine the generalizability
of interview results to other M6OA1 units. A similar sample of M48A5
mechanics was obtained through questionnaires mailed to a National Guard
unit possessing M48A5 tanks. Data were gathered through use of a 9-item,
open-ended questionnaire. With the exception of the questionnaires
mailed to the National Guard, mechanics were interviewed individually and
were encouraged to discuss and explain their coments.

Findings:

Items that mechanics believed to be the most difficult to maintain

~ere the generator , brake system , final drives, and the add—on stabiliza-
tion (AO5). Cannon plugs were difficult to ren~ ve, and mechanics from
the Nationa l Guard experienced difficulty with sticky throttles caused
by rust.

Procedural and administrative problems related to maintenance have
resulted in significant unnecessary costs to the Army in terms of both
manp~~ er and materiel dollars. Crew preventive maintenance was often not
done or was done improperly. Manuals for the M48A5 did not provide
enough information . Tools were inadequate and were in short supply.
Trained personnel were often assigned duties out of their Military Occu-
pational Specialty CMOS) (i.e., driver). Personnel with secondary MOS in
tank maintenance , but with little or no actual maintenance experience,
were assigned to maintenance positions.

F urther studies of the Army tank maintenance program should be con-
ducted, not only at the organizational level but also at the crew and
direct support levels.

_ _ _ _ _
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PROBLEMS IN ORGANIZATIONAL LEVEL MAINTENANCE
ON THE M6OA1 AND M48A5 TANKS

INTRODUCTION

Each tank battalion has an organizational maintenance component. 1

These maintenance personnel bear the responsibility for removing and re-
placing defective parts, makinq minor repairs , and performing preventive
maintenance. The importance of this maintenance cannot be overemphasized
because it is this level of maintenance (along with tank crew functions )
that is responsible for keeping the tanks running. In the event of a
break down , orqanizational maintenance is responsible for timely repair.
Noting the importance of this link in the chain of repair , it is perhap~.
surprising that no previous study has looked specifically at organiza—
tional maintenance with a view to i dentifying maintena”ce—problem areas.

The Baseline Armor Reliability Test (HART),2 conducted at the Train- L
m o  and Doctrine Command (TRADOC) Combined Arms Test Activity (TCATA )
from March through November 1976, provided an opportunity to interview
organizational level maintenance mechanics participating in the test.
Individual comments are provided in the appendixes. What follows is a
brief description of the BART test and maintenance mechanic interviews.
Problem areas in organizational maintenance are reviewed, as well as
proposals for future lines of inquiry.

The Baseline Armor Reliability Test primarily was designed to derive
reliability and maintainability data for the M6OA1 and M48A5 main battle
tanks. The test was conducted in three phases. During each phase each
tank was driven 750 miles (half on major roads and half on cross—country
or secondary roads). In addition , each tank fired 150 main gun rounds
during each phase. Between phases quarterly maintenance service (Q ser-
vice) was performed in the battalion motor pod .

Qu,irterly service is similar to preventive maintenance on a new car.
Jus t as a periodic oil chanqe , grease job, etc., is recommended in a new
c,s t owner ’s manual , a quarter ly  service and inspection of the tank is
performed. In the HART , Q service was performed after each of the three

level maintenance as it is used here includes both
m.sintenance personnel assigned to specific companies and the battalion
maintenance platoon.

R. J., Babosa, J. C., Emerick , W. G., Ha isler, W. A., McGurk,
B., Smith , J. B., Talley , J. W., Deqelo, G. J., and Actkinson , T. P.

TCATA Test FM379, Baseline Armo r Reliability Test (HART), April 1977.

~~Ili~ ~~~~~~~~~~~~~~~~~~~~~~ —~~~ ~~~ 
--
~ 

—
_ ... ~.___ —— —a — ~

‘•
~_ ~

___
~ _ _~_ ~~~~~~~~~~~~~ ~~~~ ‘ ‘~ 

——- -—— ------- -‘-“
~
-.- 

~~~~~~~~~



ii
ph.ises l t ; t t ’d above . HART mechanics  were i n t e r v i e w e d  d u r i n g  or j u s t
a f t o i  1) ;e r v ic e .

•‘~
. 11 ‘et s of t I vi- tanks each wore  used: Overhauled M6OA 1’ s ( i •

ito nt t c , i t  t o  M6~~A 1  s current ly in use except refitted with new oi r e b u i l t
; i r t ; ) ,  the MhOAI l~e l i i h i i i t y  Improved Selected Equi pment ( R I S E )  t a n k ,
.i n i  the M4t~A~ . Aft or each phase , tank crew membets answered a human f a r —
t .~ t s qut ~ n t i onna t re.

METHOD

~ u h J o I ’t

Following Phase I , eight HART maintenance personnel (one motor ser-
l i n t , t ive t r ack  and wheel mechanics, and two turret mechanics ) and two

i t i ~-o v e r v- ve h ic l e  personnel  were in te rv iewed u s i n g  an open—ended question—
na i re forma t (see Appendix A). Following Phase II , 12 HART m a i n t e n a n c e
personnel. (one fleet warrant officer , one motor sergeant , six track and

t wheel mechanics, and four turret mechanics) were again interviewed using
-~ slightly modified questionnaire. Additionally, other organizational
l eve l personnel from the 1st Cavalry Division and maintenance personnel
from the 2nd Armored Division were interviewed to insure that findings
were not peculiar to  the HART unit. Finally, copies of the interview
fo rm s were sent to maintenance personnel in a National Guard unit that
had M4BAS tanks. These forms were answered as open-ended questionnaires.
Although the procedure was somewhat different, the Guard questionnaires
were hel pful in extending the data base on the M4SAS tanks.

Procedure

A ~—item , open—ended questionnaire was administered. Three ques-
tions concerned maintenance of tank subsystems (i.e. , mechanica l , elci --
trico l); four questions dealth with orqanizational or procedural matters
( i . e . ,  crew maintenance, tools and tool adequacy, and manuals); and two
questions were related to safety incidents and a request for general
comments. Except for the National Guard subsample , questions were admi n-
istered .-ir.il l y to maintenance personnel. Personnel were interviewed
nd i vi dual I y and encouraged to elaborate or. their answers • A sum ma ry of

comments is prov i dcii below. (For more detail , see Appendix B.)

Analys is

The m at e r - i a 1 do not lend t hemselves t o  e i t h e r  i n f e r e n t i a l  or
. t es ’i  I pt ive st-at i st t e n  because t he dat ,i were gathered in an uns t  ruct  ured
manner .  ci i t t i n a l  ly ,  t h~ dat a wOt  t o  servo only as a means of p r o v i d i ng
a b et t er  u n i f o r u t  a u t H  nq of other , i st l e ’ ct  s of t he  RAPT t e s t  • It was o n l y
. i t  t t ’~ the data had ntarte~l to come ~n t h a t  i t  was r ea l  jzpd that the data

- -



were providing a useful glimpse into problems i n  organizational mainte-
nance. Also , because a relatively unstructured intervi ew format was
used , it was impossible to generalize about the group. For example , 20%
el the ? group mi gh t have vo lun tee red  a comment that generator removal was
a problem. The fact that 80% of the people did not cite generator remov—
al as a problem did not necessari ly mean that they don ’t think it is a
problem. If asked specifically about generator remova l, all personnel
n ig h t  have’ rated it hi gh on their problem list.

RESULTS

(nterview results have been reduced to sections dealing with equip-
ment problems , safety problems , and procedural problems. As shown in the
tables that follow , certain comments have hi gher frequencies within each
qlven Unit, It is unclear whether this means that a problem occurs more
frequently in that particular unit or has received special emphasis
because it occurred more recently.

Equipment Problems

Table I gives information on electrical and mechanical systems that
are difficult to maintain (Questions 1 and 2). HART personnel indicated L
that the generator, add—on stabilization (AOS) system, cannon plugs ,
brakes, and final drives caused the most repair problems. Generators
were seen as a problem because they (a) broke down frequently, (b) were
heavy , and (c) were situated in an awkward location. One mechanic noted ,
“To replace the generator one man has to lie on his back and lift it into
place. ” The AOS was new to personnel, and this unfamiliarity and lack of
training were seen by mechanics to cause problems. Cannon plugs were
o f t e n  cited as difficult to repair because of inadequate hand space for
removal. Brakes created a problem because they could be set so tightly
that they would he hard to release. Final drives were cited because of
t h e i r  weigh t  and the fact that they could not be seen during replacement;
that is, while lifting the final drive, the mechanic has to guess the
proper position and attempt to shove it into place. Replacing final
drives was done on a trial—and—error basis. Because of the weight of the
final drives , thin trial-and—error positioning created problems. Several
mechanics siiqaested that the addition of an externa l placement marker to
the f i n a l  d r i v e s  w o u l d  allow quicker replacement.

Maint enance personnel from other Active Army units had no experience
with the AUS. They d ii , however, report that the generator, cannon plugs ,
and final. drives caused maintenance problems. Also, the wiring harness
was mentioned both by act i ve personnel and the National Guard because of
relative i n ici -esnihi l i t y. Active personnel also said that the starter
was heavy and difficult t o  remove because bolts were inaccessible (one
mechanic  i nd i ca t ed  that the only way to remove the bolts was by u s i n g  an
improvi sed tool-—a wrench that had been sawed in half and bent to fit).

3
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);u.ir i personnel who worked on the M48A5 indicated similar areas of
ma in t e n, in e e  difficulty. The generator or charg ing system , b r a k e s , and
wiring were mentioned as areas of difficulty. In a d di t i o n , 10 p e r s o n n e l
ci ted st i c k y  t h ro ttle l i n k ages caused by rust.

In summary, certain mechanical and electrical subsystems cause
recurring d i f f i c u l t y  for main tenance personnel. In many cases , the solu-
tions involve minor modifications. For example , it should  he very easy
to provide an external mark of some sort on the final drives to aid
r e p laei n.’nt. Further attention given to maintenance personnel comrintnts
can r~~eul t in reduced maintenance time.

P n  ohi ems

I’e r~ ; nni’l were asked if any i n - i  dents or near accidents had occurred
wh il ,’ n.ii nt a ini nq t~ ,i’ tank. For j e t  ive d u t y  personnel the typ i ca l
r en ;~~ cnn .  w i n ;  “no ” or “none. ” One of t h e  turret mechanics lid note that
an improper l y mounted fire extinqui n ;her  had blown up. Guard personnel
note l that ct i ck y throttles (see mechani c-al section) caused some problems.
Other th i n the comment on sticky throttles , problems were of a recurrinn
nature.

Procedural Problems

This section summarized how the organizational maintenance mechanic
vi ews the maintenance program. The section is based on five questions
from the interview sheets that dealt with (a) crew maintenance; (b) tools,
both appropriateness ari d availability; Cc) manuals; (d) general comments;
and (e) recommendations for improvement in the organizational maintenance
program.

Crew Maintenance. There appear to he recurrinq problems in crew
n~i intenance . flesponses t o  the crew maintenance question are summarized
in Table 2. i~s shown in the table , HART personnel felt that crew main te -
nance was neql.’eteil p r i ma r i l y  in areas related to lubrication and
suspension.

In the nueF)enni on system , loose center gui des, end connectors , and
roa lwhee l  nuts were cited as problems. For examp le , one mechanic men-
t ioned ,i t a n k  th a t had lost 1€. center guides in one day. Admittedl y t h i s
i n~ th e worst cise hut teen  highlight the problem. At least one mechanic
romm ente l that some net ious maintenance problems could he prevented if
i’rews kept tip I-he maintenance.

Proper lubri cation was also frequently mentioned. Twenty mechanics
in all qroups commented on lubrication problems. Maintenance personnel
i ’ t ~~ l overfi lling of oil to he a problem an often as under-filling.

- - — — . . .  - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —- ~~~~~~~‘



I

-I

C C  o i m i  I r n I  I I I I  l o

0 0

Cz

I
a) C ‘ I ~~~~~~I I I~~~~~. I N I m~~~~~> .C

O W
0 . 1 . 4

0 4.)
Cfl .e (I)
0 4-1 ‘

U~~-l U)
W 8 -1 ii

‘-4
04 E I C

4 ) 0  ~~~ C ~~~~~~~~~~~~~~~~~~~~~~~~~~ I I It~j 1 . i
IN ~~~ m ua)
a, H E
‘-I a)
.0 0 4 4
C C O
f-i C

4)0
C O  (0
‘.4

‘d in

--I

1.4 1 . 4 H
O 4 - ~ a l a )

0 4 ) 0 )  ‘-4 C X~~~‘i-i Z C . C  H
0 W~~~ -‘-4

Ci) (3 444 C 4.)
44

C C a) H C O  U)
1) U , 0 — ’ d  o w O l  4 - l U )
44 ~~~~~~ W 4 - l

H U,~~~ 4-4 4~~~a)
0 - C ’ .. C d ~.0 l i l a )  1.4 - ‘ . 1 5 a )  -.-4 H

1.4 44 0) Q~~~~~4 ) U ) ’ 4 - 4 .,.4
44 i n C a )  ‘4-i

C 4 J — 0  0 a ’ 4 4 .-4~~~~~HC O  — --4 4) C a )  C 0 ) 4 4
0 ) 5  - . - 4 C U ) - . - 4~~~~~44 4-i~~~~~-~.4U, 5 0 t f l 0 5 . 0 1 4 C 0 . Q44-I C

4.) C-d --l O .—l -.-9 44 5
- -

C O C ~~~~O~~~~.0 0 ) 5 5 5 - _ I
O W . O W 5 5 0 4 - I-.l -d 44

4 J 0 - . I O V C C W
E U ) C 4 4  41 W .C 0) 4 4 W d C i i
a) O W  H C 4 4 d I W H  W C W I J
4) 0 ~~~‘ . 4 W 0 - ’ . 4 4 4 - d f t H 4 4~~- 4 C
I-I .. ~ ~~~o ø m ~~l m o H m Q u m

6

.1 
_ _ _  

_ _ _  

4.



—— -~~~~~- r

A cL m I ’ar problem concerned failure to check battery levels. This
was not ,-l par t ii -ular iy by the guard personnel. It is unclear whether
thi s i n ;  a problem peculiar to the guard unit queried or if bat-tory level!;
on the M4~~A~ need more attention.

Time ly repo rt i n i  also appeared to he a concern. Several mainteiance
personnel indicated that crews often would not report a failure until it
had become serious enough to result in a deadlined tank. Additionally,
some failures might not be reported until quarterly service , thus result-
ing in further deterioration of the tank ’s condition.

Many of the problems in preventive crew n~~i n ten ance  f el l  under  wha t
o f l O  mo t . i  sergeant called “head space problems.” The crew would know
wha t t o  to but would still do it wronq, such as fai lin g t o  check et.d con—
nectcirs or oil levels. The sergeant concluded tha t simp le edu ca t i o n a l
attempts (i.e . , this is an end conn~ ct.rr, and this is fs~~ to to ll if i t ’s
1 1 ; , - )  would rio t solve this type of problem.

The above comments concern condi t ions that co u l d  .i h ’ers i’  ly a t f ec t
physic al mai nt enance assets, most not a b l y  t h e  lack  of preven tive proce—
duren-. r,-n ; ul t t n i  in an increase in t he  amount of repair needed. Morale
i~ . uI 1 i I ;~~ f e  , i  t oct  ed because of a ret’ i ved addi t tonal work load.

Another way morale was affected was in terms (if the m an n e r  in which
crews i t ’ 1 - irt eu it ems needi rig repair • Oft  en t h i s  report. i ri g was not timely.
l u  example , one m e c h a n ic  n o ted  that reportable fai I uren; often weren ’ t
r eported until late in the workday. “Mechanics might sit around with
lit t Ii’ to to (In t i I near t he end of the normal duty day; then , lu st  he fore
quitting time , get very busy.” Imp licit in this comment and others was
the Idea that most failures were reported at or near the end of the du t y
day.

In exp laining this reporting problem , two explanations seem possible :

1. Tanks break down throughout the day, hut reports are not ren—
lereil until the u’rew is almost ready to go off duty.

7. Mechanica l fai lure is an accelerating function over the duty

A management ut iiiiy would be useful to determine times when mechanics
a i , •  noI ’ ,l(’ ,l most .  P er s onne l  cou ld  t hen be programed I 1 ox i h I  v t o  meet ~oh
r 

~~~~~ 
A t ,  ‘n i t ,  - II t S

1 (1011. Too I.~; and t eel ava liability were noen ,iu tfl.I j . .  problems by
.111  t ) i r  l e t  I V ’ ’  un it s . Of t h e 77 m , j l n t e n a n u -e pe rsonne l  i t i t  e rv [oweci , 17

~ 1 ~. 
) 1 5 1 1 ( 1  t f i a t  th ey . 1 1 1  not haVe iii I of t h e i r  tool , c~~ u i Id ni st  get t hem ,

‘I  h~ ut t 0 C m l t r t i v  I so t o  accompl ish  I he i r jobs. It in ; i u t  erest  I nq t o  not  e
tha t a I I t ye 1 I 4 ’ t t S I f l S  wIns i nd i cited that t oel s were sat  i f act  o t y  came
f m m  t h e  flAI~T u n  i t  • All maintenance personnel from t he  n , . n — I 4 A R T  t i n t  I s
C n i l  , i t  oil I h a t  t hey  h a t t  tool problems • On~ poss I hI  e exp I an at  i on may I~ ’

7

b— _ _ _



I , - - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

l i t  Ii ’, - a u - l I l t  I I , ~ I ifl } 1 . 0  t i t , ’ , . of ( Ii , ’  fi ll. I~’l’ t (‘;; t , Il1,i I i t t  e T C .  I T  i ’ ’  ) l  I ‘a s i tu ’ 1
- i t  h i t  I ~~ .5~~~~~~ . ’ . t 4 1  t e m ;  t h a n  di .t t l i e l  u ri gil I a i  A rnuy l i n t  ei~ i t  I

- ‘ v e I n .cu , ‘ C 1 ~ I I  t lit’ hA i l’ m ,s—fi ,iiitc;; i n l i - , i t of t f i a t  I i i . ’; w . ’r , ’ .1 rol l i n’;.

‘1’ 1 ( 1 1  1s uu -,bl ems coo l ,l he cl an ; set as I~ Ia sinlem s i-cl a -~ I nq t o  ava 1 1.11 1 1 1 it y
, u f l ~~ p i - o f u  I ems r I at i nq t o appropriateness of I-lie t o o l s—  Ava i I i)’ l i t  y was
by f a r  t h e  isa ~ a u problem. Several  mechanics  i nd i ca t ed  t h a t  t hey  d i d  not

- n ’ - t  an i n t l  tal t I l l  i:;sup, or t h a t  I- l acked several  i t e m s .  l u - p  icement
. 1 les t , at  oI,-nt , and brok en tools was slow to n o n e x i s t e n t  . ry1s~ ci 1
ri-p l.i c.-i nerit t i uses wore 6 months and longer. Often , the man ordering the

1 1 11,4,1 left bet sre the rep lacement a r r i v e d .  Slow replacemen t causes a
I so; i n  ma i n t  en , in ce  t ime because of the  necess i ty  to seek out ru borrow

.1 1;;

~!ev ’ t . i  I peop le  I I n di f ferent fiat or poe Is) a uqqest cr1 .1 sy ut em w lit-i
mru -ha h I ’  woo l~l in i ti a I ly he q i yen a complete tool  1 ;  nate . I t~ a t oo l

w e t , ’  1 ’n ; t , t ine me ch a tu i ( w o u l d  h~ able to  buy  i t  immo l i . i t  e1y ,  ~-i t h o u  f rom
.1 gisv , ’EnCnoi t vu-n Ior 11 1 i o m  an , i u t h o i - I  zed commorci .iI 15141)1 .4’ . i l I l k e n i

t o ol s  - s i l l  hi- t iit n i- l in for imme d i a to repl acement , in t l ie  w a y  ~ ea rs,
I~ulebtI k unit (~~~~‘. teen; I l l  many of it tools. Maintenatu -e pers,siunt-1 t - 1  I

ha t  I i n I S . ( ’ ! O i li l l ’ S  t l a in ;  woo l d gr e a t  l y u -euh ic , -  t urn—a n . u i i  nd t I me .i i id impr ove
nni , i  j i l t  4 — l I o n ; — ,- ~ t i . l  flhi ’ t.i i i ’ .

i l ”  I )O 1fl W I l l c 1 l  a r e  s~se c i a l— p i tr p o s t ’ t ool s  b e l o ng ing to the
nn ,~ t I T  1 1 1 1 11 — —w ert- ~ l s i s  seen in ; a p r o b l e m .  This  p r ob l em  wa;; n o ted  ~‘ap e—
I C  i l  ly  i ru t h e  n~~-gii lar Army u n i t  where  50% of the mechoni  ca sa l  (I t ha t

i i i  t ool ,‘iva i lah i  I i t .y was inadequate.

‘ 1 101 ;  were not a lways  appropr ia te  for the job. Tool m o d i f i c a t i o n  or
irq’rovisat non was common. Mechanics  ment ioned c u t t i n g ,  hend inq ,  and/or
wel t u  Tug t o o l s  to get what  they  needed.

In  cu n ine  lii s iou , I t  .Ippoa rn ; t h a t  motor pools ate short cit tools , wh i - l i

lea ta t o w .inate, t  nklnhr4lirs. Tb is problem is agqrav.at ed by .i stijip i y :; n ;t  em

t h a t  t i k e ; ;  o mont  f i n ;  11 l onger  to i e p l  ice lo~ t , broken , eu s t o l en t s - l

M . i n n i . u  I n  • M on o . ,  I n ;  w e t  i-  g en er a l  ly  t (‘ I t  t i )  lie , i ( l P ( lU r i t 4’ , i i  t f i n t t q hn 5 11111 ’

pu ishl, ’ms w,-T . - , ‘nc ,st in t  i~ i ,- . l . i1AI~l’ ~st ’ u n- ;eu i n eI  i l i l have none u h f  I i cii It v wit f i
I lii’ M4 C 1A ’ ’ 111.1011,1 I ~~ . ( I t  - ;h . l i i i , !  Is,’ t u i t  out t hat only dr , i  I- I ( 11 .4011 ,11 ; ;  WO 1 4 ’

m i  I I ah l  . 1 A n ;  I W O  f s - i1~~I . - put n t “‘l’herv - i i , ’  probl , - C n l ; ;  in t i  otilul ,-shoot
C S T  .1ii~ I , ’ I . , 1 -k~~~~~~. ’ 1 , , i t  .~ T C C d e ; . i , i .t  ,~ t . s - i’ d u ne s . ’’ . . The m.aunmI ,i 1s ii 0
11.11 1’ 154 C i’tl, ’ (iujf I . ‘i’h ie~’ iii’,’d 1 ,  gum ‘ i t  op by SI-elI . ‘)‘) Ct ’  M411 mani ia I;; at

‘s i ’ ; , ’ 111,1,1 t hi ’ M4’ ( l P i t  . “ l i i  gene .i  1 , med ian  i cs appea roil t o rank M414A’s
mi n i n . i l - ;  an ;  t Ito w ’ i -. t , f l u,’ 1 egiil , i t  Mt , (1  ‘\ 1 m anuals in the mi Idle , and maui—

I tO  ~~.; I is i  thy MI’ flhm l t~ I . ! ;r  t I n k S  II; ; t he best. Crit i H smo were u s u a l l y
.u i- ’uei i i  i n  n a t o m  ‘‘; ‘mtlv t h e  , ‘l t ’ct t i . .-a l  system was sped f i -a l l y S i n i l e l
, ‘ C i t  . 4 ’ ;  I ,‘gCi i 1 1 ) 1 1 l i i l T c  e x~ s I a n , it  i on .

,t ~ et  n;,snu,’l ,i l - . , u  hu , u . l  I h o t  t u u t ’ e , u t  est i i i  I f j c ’ti l I v  w i t  f t  t l i i ’  , ‘ i . ’ c—
I I T 1 ’ . i  I av~~t ‘ ‘i .  ( - C i i i ! ) ‘ ( ‘l ; o t IT t i ’  I , l1(sw,—v,’r, li~ it ~ n , n r u  ly te I t  a t  I cr e w

‘ ‘ - i ’ ’ ~~’ tt~i i u u i , u 1s , , i i t , h  f l i t ;  tn,iv l i ii. ’ ,’ 1u, ’, — t i  t lii’ l — . i u I n ; , ’ ,s !  t in’ i t  l i t  I i c i l l  t s .
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Di r e c t  Support. Direc t  support (DS) refers to the level of m a i n t e —
nance immedia te ly  above o rgan iza t iona l  maintenance.  In ge n e r a l , bat tal-
ion motor pool mechanics (o rgan iza t iona l  maintenance)  remove and replace
rather than repair. They replace missing parts, provide lubrication
checks , troubleshoot , and remove faulty equipment. Usually they are not
responsible for f i x i n g  a broken item. Although theore t i ca l ly th is  prac-
t i c e may provide c e r t a i n  advantages (i . e . ,  less extensive t r a i n i n g  needed
for main tenance  per s o n n e l) ,  d i f f i c u l t i e s  can arise in practice that lead
to poor morale and wasted manpower. A mechanic interviewed said , “A lot
of t ime is lost preparing the vehicle for direct support m a i n t e n a n c e .
YOU have to thoroughly c l ean  the vehicle  and then s t r ip  it  (o f  usable
p a r t s ) . ” Imp l i c i t  in the comment was the idea that  the  OS a c t i v i t y  would
t ake  a n y t h i n g  of va lue to thei r  uni t  ( i . e . ,  don ’t leave seats in a jeep
or t h e y ’ l l  he t a k e n) .  Because of th is  belief at the o r g a n i z a t i o n a l  leve l ,
much extra work goes into preparing vehicles for DS, with accompany inq
l ost t i m e  and resources .

Perhaps  .i more serious objection to many of the US m a i n t e n a n c e
a c t i v i t ie s  in ;  t h a t  t h e  o r g a n i z a t i o n a l  mechanic feels prevented from doi ng
a complete piece of work . Several mechanics displayed dissatisfaction
over heinci allowed only to troubleshoot, remove, and replace. The fol—
lowinq quotes from mechanics give a sampling of their opinions.

Main tenance personnel are demoral ized by r e s t r i c t ions  on what
t hey are allowed to do on repair of components. People want
to learn. The maintenance man knows he can do it (repair an
item), has been trained to do it, but is not allowed to do it.
You ’ re- be l i t t l i n g  the mechan ic  when you say . “You ’re ( t h e
m e c h a n i c )  not qualified to do a job, it  must go to Direct Sup-
port.” When in fact the mechanic can do it. The mechanic is
not allowed to do a complete piece of work , he on ly ta kes o f f
or puts  on;  from there it goes to direct support . . . . Many
US f u n c t i o n s  could be performed in the uni t  (o r g a n i z a t i o n a l
m a i n t e n a n c e ) if we were allowed to do them.

l X) ct r in e  should  he changed. As it now stands, a lot of turn-
around t ime  i s  lost s imp l y p r epa r ing  the vehicle for  DS.

• . • If you can ’t do it in the field , you can ’t tu r n  i t  i n
u n t i l  t)iuect Support looks a t  i t .  This  costs t i m e  t o r  t he
i’xanti nation as well  an qett  i ng  the  vehicle really fat  Di i-oct

S u pp or t  ma i nt.enance ( i.e., have to strip the vet u i c - i  e , wash ,
wax , etc.).

‘ l ’ iu, ’ j bov~ comment- s ; ; C C I I l - n f  t tie need to l ook ‘it the j i lu I l on ;e~~f i y  he l i i  n i
i l l  reel stipçw ut i • it m i glut be tisef u I  t o  ‘let- ormi  n i -  who t ,t ,ii h it i o n , i I  j nhn;
e - ’ i i l i t  be m o r , ’  ~- f t i ~~-t i v e l y  done i t t  t he  u n i t .  One ,li I f  i - i l l  t y  in r e or q a ni ;- . I —
t ion , hi ‘wove n , ci m l i i  a r i n ; , -  because ,if manpower shor t  ages and man , iqemen

~st a i t ice s.
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I t ; - ~ i ; ; , l  Mon ;j > c u w c i  1150111’. Auiut l e t  - i i  i - -i t f;~~t 1 1,011 ,‘~ot ; - s c a t

~ - -ia~~ I ~~
-
~~- t l i i  u k  t -teo .-is to be cthiCl gtn d t U C I d O  r net use ot manpowu 1. i i  nt 1, ‘ins

intel laI,’ t  m u  it  ij ’  Ic oa;;i qn ment , shortages by MOS, and misass 1 y n i n t ’n t

‘rhree ( c i t  ~~) mechanics indicated tha t  mu l t i ple assx jnuue nt i ; ( i . e . ,
_ l~~ l i t  i~ i i t . t  I duties) in ter  I- tired wi 111 their mai nitenance work. i - c i t  e x o I C q i t ’
e ta ’  ;;uS - 1 - L l , i C ;  1’  sa id  lie mi ght be on guard  du ty  a l l  n igh t  anal th e n  be ox—

c i  I x-ork on; t he tanks all day. Another said , “M~~intc’nai;- - Sn t r ee  Id
I t ’s~~~- V t ’  ~~t I c i t  ~t y . Ri qht now ~~OU have the mechanic doit;q 1 ‘1 of  f i s t t i t i n q a
(e.  ~j .  , i i i  v~~i , sweeper) when you really need the guy t o  wor k on the tank.”

n u t  her In ; - ’ - I to  i i i  c comment ed tha t  the MOS meant no th ing  ( ‘ . y. , a ma i n ;  is ’ —

a l l - - n i m n i  was fe in g used a;; a t r u c k  d r i v e r ) .

S ~~~~~~~~~~ 
i ;i  1mqs ~navattr d by a shon tager of ~n t ’ t S O l i C i t ’  I and tfii m u g i i

t I i i ’  f l a l  i . e  cit asst11niii -; }mtrop le not cure eri t in the inalCC tt’ nal ;di ’ field .
7ti e xainp I ~ - c i t  a pi’ r sonne  I s hor t age  w1t;; wh en  three tin ~-t nit ;chan i cs w e re
. i N I  t i t  I :.~- .t bitt o~~Iy cure W in ; .1551 g lued .  f’ t ’ t ; ; o tu r i en l not cu i  C i ’i it i i i  1 l i e  MOS
i a - I  t ;.I. ’ t  I ( 4  met t ,ink co in tua tuc ler ; ;  ( ‘l’C ’s ) ataf f~cdeye ta;ain s - ; iiC n O i i d cr ~ who a t  t ’

S ‘~~ ~ I , ’u ’ I m n o c i h i l t  I s ; ; .

in .eld i t  t n t  t o  t i i t~ ,i bo vt’ , severe I m e c h a n ic s  s ai d  ~u r oh Lens ox i st, - 1
s i l iSt Mt iS was  h o t  tank ;gues; ; I ic  (toe e xa ntple , a wht’e I ami d  t r a c k  nit ’ ’l t ~~;; —

i e iun.ly have  worked t~ ti  l y on arniared personne l c a r rie rs  or an ii liet y ) .

( m l  ;;uiC n ,in0 ry  , or gai t  i zat  tonal  nra intenance personnel tee  I tha t  the i i

cm ii a ; ; I i c i u i  1 1  be at  f u l l  st rengt h , that  they should have f e w er  add i t iona l
•l u t  [CS - n i t S t  ult’ et the i r  MOS , and tha t  tank—experienced p ersonnel  should
Ice a a a i quest t~ the I V un i ts .

,‘.u a ,t h e t  orqa ri i~~at ional  problem deals with replacement parts.
~-\- - -tta;rrca ts ’qarded ge t t i ng  replacement  t ank  parts  as a m a jo r  problem.

~t ’v~- t 0 1 ~,-r non;; trail c,m ted that I ime would  be saved it coui~non items w i -ut ’
;t o ; k i ;d  , m t  s u C i l d f l i , - , i t  ion , ; ! It ’v e l  em cou ld  be readi ly s m t r t , m i i r i - ; i .  ~ s n ot ’

; , ‘ s ’ t t ~~ i t  I s’ put- i t  , “You I s.i’ t ime because couinoit items n;ucfi as bolts, 1 i 1—
, ‘ T ; i , et c . - , lr e  f l i n t  .iV ci I l a i n  t~ . It I fi~ u1 ill I tie RU tS , lcd ts , u t s - . , I

it I i  dci iii no nut en ; b’1~~ 
t tu~~t itow I ~ fct ’ a l l  (lul y . “

Adi n i t ,  i at u a t  ‘,a ’ t*’~~itt’ i a f t ij n  . i i  fl.i I ly  , ina l i u I t’t i anc, ’  ~ ei  ;; u u u i i e  1 Il~~ C i t  t ’sl
a fuu :iut l Iu’nu c l i  ,n.i i l i t e u m i t u c t ’ h, c , i t i ; ; t -  of di t f , ’r i ’ iic e ; ,  C C I  C i n k  bet w i— c u  th e

I t h ’ t  ( ‘ 1  1~ 1,1 55 .4111 .411 1 1 t u c k  c i ) C n m a i u ( ! e l : ;  . ‘I’iie lush ( I I  ; ; e u  q( . i f l t  iu i , iy I u - i  1 .1 s l d w

ti to III t t t’ni c i t  f ’ i ( i V i ’ C c t  Vi- 1)101111 i ’ i t , i i i c ’,’ inu l y t~( )  [ci’ o v e r t  u ‘ h e l l  by t nt ’ ‘Pt ’

w ho n u t  i , i i u k ; ;  l i i  in .

l i i  at  ;cnui i . t  i , t i i t ’  ni~ s’t u ,iiu i I~ nt ‘ 11111 ~~ camp la I nt. is tfua t they  ar e  riot
i i  i~~wed I , ’ ; ;I , scw t h~ Ii l i i i !  cutp~ibi l i t  i t ’; ; . F i r s t , t f i t - y  si l t  em ; at- i- not

.1 11 ‘iWi’ u t i i ’ I Ofsi i t t i t t ’  t .unk (.; d i  reel suppor t t unction); t hey meI 0 I y
I i u u i i f ’ l  t a ;t ; e mi t  , i - ; m - v i -  • ,i r;,l [of ’  I -Ot ’ t’ • S u ’ t s l i r c t , mechanics  I t ’ , ’ 1 t I t e t  0 is s it t Ou r

. 1  t J i i l i t t ’ u i t  , lk t i i  I t n t  ;-es ’citiul ,i I y slut u t - n ,  and  reassi qnu~ ’nt a .  ~‘ina 1 ly
uua u nt ,‘tu.ins - ’’ i l ow s I eel  t f i a t  I her  0 i n ;  .1 i tai l problem w i t it 4et I 1 C C I 4  ~na i t  a

u i - f  I u - I s  l i l t I h at  ; cuin, ,iuj i~~i f l j _~ t n , i t  i v ,— i i i  t I jeulti,-;; a u t a ~’ tu,—eaos~ of t i t i k

Ii I e C  , ‘ I i s u - i i  l I t  W I  ( ‘ i l  I f i t ’  iii ,’ ! m l  n - e u  u~t ’0 i i t  i t u t i  t,irik csnrnmatu,l,’

Ii )

- 
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I i lSs ’L!SSlO N ANt) (‘(l(4(~I~jSl(iN5

‘I’ltt ’ . i t n , u ’ ,’,’ i t m t  , -u v i  own pr i ) i / i  d o  , t tu i n  i t  i ol look ,tt in~I i  i t t  i~ fl 0 l n e  ci  I he
t r , t t t  ti t o n  le v i — I .  I n t e r  v ie w s  pr ov i i i e c l  .j ,tt ,i on ; i l m o s ’ C  t i c ’ - ; ;it ’a ~ ’ ;teCn n l . I I I I , ; ; i ;

Ion hint I i  t hi ’ Mk~O A 1  m d  t tie M4 8A5 .  A d m i t  t t’d i y , m any  u ct I ftc ’ ;;, ’ I i  c u i h l , ’ —
S-au ;; t u g it  t’tn s Inay m I t  eatly hi’ known from t ire SAWI’ I u ’ ; ; t  ( t ’  • . , I u I ’  l ; C , -  I -

I ’ t  , i t u n r  fat lore a rtsl su s pen s i o n  system ta i lures) . Ever; whi-u - t ’ 1cu - o td  puns a t , ’

k n o w n  to ex i s t , however  , t h e  suqqest ions of the  rua i n t e n o u r s ’e S - C  ow may fu ,’
b e ne f i c i a l  ( e .g . ,  put  a u ppe r on the boot holding t he  • ; s - n t s - r , t t  o r  1~ -; - ,iii- ;e
i t  is s t i f f , u n w ie l d y ,  and d i f f i c u l t  to remove in i t s  p r e sen t  f c i r m ) .

fliscoss ion of organizational maintenance provided a C t i ’ t ’ I i t ’ I t  look ,* t
f l i t ’  ui~~i nt en an c e  program at the battalion level. A review n- cf t h i -  l i t i ’ r . i —
t or e  t h rough the TCATA Techn ica l  information Center h a s  show n h I s  u t  i t - l i  u~~,
.fe,il inq Spt’CiI ic~~l l y w i t h  orqani;~ it i o na l  m a i n t e n a n c e .

One re l it- t- sI ~t tid y ,  however ,  is t h e  TRADOC’ St tid y I n n; I mj ’r c ;v  i nq I he
Tank Force: Pit t -  F i n a l  l~eport c i t the Tota l  Tank Syst em St I C I ~ C s l I p ,  V s - i  — , -

ume 1 — — M o  i n  R t ’ por t  , whi rl; qives a good out line of the ma i nt t - nan c e  lii i ’m —

archy in g en e r a l , a;; wel l  as a b r i e f  expos i t ion  of some cit the pro f-cl tsr- ; .
E s pec ia l l y  i n t e r e s t i ng  was .i brief discussion of prob l ems bt-tw~ eu t h e
o rg a n i z a t i o n al  and  PS l e vel s .  The st tid y group found that too CnS1Iry I t  ein~
were b e i ng  incorrect ly  d i a g n o sed  at t h e  o r g a n i z a t i on a l  1 u - v u ’ I as i C r o l I , ’ I  i t s ~
and were being sent  to PS for repair.

T h i s  f i n d i n g  by the s tudy  group c o n t r a s t e d  markedly w i t h ;  I hi ’ m t  t i —

tudes  expressed by t h e  mechanics  i n t e r v i e w e d  in t he  pr esen t  s l i m ly .  I n
I- he present  ~t udy, mechan is ’s expressed a r e l u c t a n c e  to send it- ems t , n

and a desire to be ill owed I- s - c  r e p a i r  i tenis l o c a l l y .  ‘l’he I act I fiat i u -pa  ii —

ab le  i t ems  are  be i rig sent  to PS despite  the orqan  i ~a 1 i ono I mt -e l t on i s ’; ;  ‘

r e l u c t a n c e  to do so could i n d i ca t e  t ha t  mechanics  m i s o n d , ’m n I  t n t  t h i ’  m i s —

s ion of organ i za t i ana l  ma t ntenans-’t— ( i • e . , they  st’t’ it .i S simp ly 1 1511,5 V u ’

ant retd ace when in fac t  t h e y  shoti Itt he ri -pat r i uq  • 1’i , i  t i l l h g  l i - I  i d  i ’C1

d es could ~ l no contrihtit-t ’ t c  t he  Pr oblem ( t.e. , i i i  u i , i n i ; i t  C - l 1 i l  mt - l -h , f n i ( -; ;
are not properly di .-tqnos I nq repa it r T o h l  ems ) • In ,‘ i t  l i t - i  c a t ; ; , - , I I~~’ I c i—
lion pi u n I n i ) n I e . i  by t ire Tot,;l ‘rank Sy;;t- i ’m St tid y (~roup c i t  l t , l l ’ i C i ’ i  ,i rn,ua t , ‘i

mi—cihan ii ’ wool ! .ip~1i’ .um v~i l t i , t h l  ,.

On ., mar.— q,’ni’m - ,i I l ev,- I , a m t ’V i ,w of I he I (it o l  no I nt t’n ,ui d i -  u - \ s t  ,Shl

SlitMi lul hi’ t i m u d e y I ,iken .  ( h i l t  n ; t  o~fy wo’; t ’u ’u m s ’ .-h mi.— 1 wit h; cli g am i n ;‘ i t  1dICi i 1 in _ mi n t  ,‘—

f l , I t i s ’O ( C • I ’ . i ’c itflfSi fl %’ ‘b ,tt t u l  i t iri ) • A It bough 1 in it .‘~I i i i  St — Opt’ , tire ; it  t l s I \ ’
qave nec -h u n t  en ; , i t  I lie or g , tn i  ;~.t t  i m n u r o l  level a chance to a im ott it sm ,lu’s si r
probl ems t luey ;;,iw . Pht- ‘rot ol  I’ a u i k  Sy st  em St tid y ~ i snuu jn t f sp e . t  m ia! more ‘oui—
cernt ’st w i t  11 m~~r t n t  en anc t-  at a h i  qhr . ’i -  l evel t h a n  the n~i jut e i r . I C 1 S ’,’ lii ei .i i cli~ ’

• ‘. , eI .11 . Imp u c u r ’  l o g  I he ‘ran k i”o rc m- :  I’h e t i  rio I R.- t ~ - cm t ‘nt
I I i t ~ T n t  i i  l’ u m r k  Sy ’I t  i—rn St oil y (~~u c - i m i p  , Vol tim.’ I——Ma i n  1i ,— 1~~’m I ( I- i l l S ; )  , I t . S.
Ar -my ‘Vt , t i uu u u i u i  and  I i , u t - t t i n , - c c n m m , u u c d t  (ATTN~ —TTS) , 1 - c u l t  Mu -i o u  c n , ’ , V i i - ; ;  i i  C t ,
1,-s 1 m .
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a- i t  ~m 1 -1  v 1i r t ’dt sup 1xnr -t • An examination at. every level cit ma tot .‘ ; n , m n ; s - c ’

f r om  d l  OW up to .t i  m edt  support  should be conducted to is l en t  i f y exact 1 y
what t int’ m i s s io n  t a sks  are  and wha t the problems are  in accomp l i s h i ng
t h es e  t m u s k s .  Th i s  e x a m i n a t i o n  appears needed both w i t h i n  each leve l  an t i
t n t  w i n ’ ; ;  lt ’vt ’ I s .  U n f o r t u n a t e l y ,  s tud ies  of one mur i nt enance  level (uuci ct ; as

i i  - - l  es, ’n t s i t u ’)  that provide i nforn~it i o n  about porc - i- i ved problems at I he
t n l s l . U I  t , . i t  i n n . i l  l e ve l  may i-ce too nar row i n  n a t u r t - . 1-’cii- .‘x,-irn !s le , ~i gao  i ; ’ , i —

t sri, ,  1—1 I - \ ,  ‘ I  int ’cbton i r s  p e r cei v e  p r e v e n t  i ye crew ma i nit t’nauice , .11 m t ’ s ’t s u p —

~~ n I , . t f l c i  C e n ;C~ n~ s l y  of tools and tank p a r t s  to he problem a rea s ,  in soir’—
t c t u i  t h r e n ; c ’ j c r c i u s l  , ‘imn ;; at t he organ i za t i onal leve l, the tot il n~; i mi t  enance
-i ~-g i  tin ; nn; ~ y u I  may 1115 1 he I p • A mar t- genera l  look at  pi o ln i  t ’m ;n be tween

I .‘vt’ I n ;  n,’esls t ci he t i n de r -t a k e n  w i t  ii a v iew t:o a c h i e v i ng  max i mom u n i t  i n ; I ,mc— ‘

I i t - i n  .0’ C - :5 1 t ’ve I s  ,is wel 1 as wi t l i i  n t ;n( ’ leve l of t Ii ,- ma i n t  e n , i C r d - u ’

hi j u ’m i i  s h y

•1
W i t  I n u  n I ln , ’  u ’ C  c~ . i l n  i ~,it u sual leve l , a f i r s t  s t ep  t I  o i . t r e n ; I  i ~‘, i lj s t  ~~~

‘ti tn t i n ;  toe ,’ pt  oh I ems coo hi he to I n(-re,15*’ the samp l t’ si 7e • In the pu I ’ :  ;~~ -~~

St  u ; t  n ; , l v , t h e  Active Army samp le is smal l  (22 mech,anics from three hat—
1,;1 t “ii;;) .,nsi n ar r o w  (all tin i t s  are at Fort Hood) A l a rge r  samp le  cou ld
. i et  or m in i - j  I t h e  common problems w i t h i n  these u n i t s  a re  geurer al  or local
in  n ot  ore. An t ’xpanded q u e s t i o n n a i r e  could he developed , basest on t h e  ‘ L
i n n t u i v i t w  r e s u l t s, and distributed across a broader sample of o r g a n i z a —
t lana  1 1 t’~ ’i’ I motor pools. Possible areas of inqu i ry  could i n clu de  supp 1y
( n a m i  t a ,iirsl I , u o i  s)  , ,m t i n e/ t a s k  a n a l y s i s  of the  m a i n t e n a n c e  day w i t h  a
v i  i’w t m i -st rri~-t or I ni l t h e  m a i n t e n a n ce  man ’s duty day (pe rhaps  a f l e x —

~~ht’ t;; It ’) , ,t ~iu ’. 1i tas ’V of t e c h n i c a l  m a n u a l s , problems in Q ser v i c e , direct
n ;ip~~ n r t , ,;n,i so on. In a d d i t i o n  to the organizational St tidy ,  n t tidies
;;hou 1~ 1 be t in cier - t aken  at crew and d i r ec t  support l evels  I m ;let (‘1-mi h O  e , ms hr
I ewe I s p~tr  I i etil or problems and how t hey  r e l a te  t ci one al lo t  l i e u .  P u t’
f t  t a s i  ‘ C i t at  tid y has  i rid i (‘,l t t—ii organ i :‘,i t tonal mechan i s - ; ;  ~wr ce i v i-  t - l ; t n  i s ’t ’
i m o t n I  em ;; in  CT~ i jut . -nance.  If our m,u m t  en,,uic , ’ program is to ipt ’i ,i t e I I I  i l l
, t f i t - ; , - It t ,tn.1 elf ee’t t vi’ man nor , t hose prob lens need mom ,’ ,, t tent i o n .
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APPENDIX A

GENERAL MAINTENANCE QUESTIONNAI RE

NAME : 
—

RANK: ______________________________

PRIMARY MOS: _________________________

TANK: M48A5 NEW M6OA1 OVERHAULED M6OA1 (Circle one)

GENERAL MAINTENANCE

The following questions are intended to help identify problems encountered
in maintaining the M48A5, new M6OA 1 , or overhauled M6OA1 tanks . Please
answer the following questions as completely as possible. In addition
please feel free to make any conhlients or suggestions In the space provided
at the end.

1. In your opinion what is the most difficult electrical system to main-
tain on the tank. 

________________________________________________________

2. In general what is the most difficult mechanical system to maintain?
What causes this difficulty? (Example , lack of parts or tools , inadequate
work space , requires great deal of strength to remove , infrequent practice ,
etc).

3. Did any accidents or near accident occur while maintaining the tank?
If so , briefly describe the accident or near accident (be sure and describe
the equipment involved). 

_______________________________________________

4. In general were all dials , knobs and indicators necessary for maintenance
readily accesslb~~? If not, which were inaccessible. ______________________
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5. What measures of preventive crew maintenance appear most often neglected?

6. Do you have adequate tools to perform maintenance? If not , are they

available by loan? ‘

— 

7 . Are manuals clear enough and provide enough information to conduct

maintenance ?

8. What needs changing in the maintenance program if anything? 
___________

— 9 . Con~nents . _____________________________________________________ ____________

11
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APP ENDIX B

PHASE II - INTERV IEWS

Appendix B reflects mechanics coments to the General Maintenance

interviews . These interviews were conducted following Phase I and II

of the BART test. Coments are reproduced as fai thfully as an inter-

view format will allow. In addition coments from Calif ornia National

Guard personnel wi th experience maintaining the M48A5 tank were soli-

cited by use of the interview form as a mailed open ended question-

naire . These conrients are reproduced as given with some minor editing

changes for clarity .

I
Is

L ~~~
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PHASE II - INTERVIEWS

Question #1 . In your opinion what is the most difficult electrical
system to maintain on the tank?

Subject #1. The add on stabilization (AOS) system. It was the most

difficult system to maintain because it was a new complicated system

which people did not readil y understand . Note the problems were not

with the manuals or the system itself , but rather a lack of under- ; 
-

standing of a new system . A major problem was not understanding how

the system interfaced with the other tank subsystems .

Subject a2. The charging system was the most difficult to maintain

due to inadequate manuals. The RISE manuals are the only ones which

give specific ohms readings for troubleshooting.

Subject ~3. The firing system is the most difficult to maintain due

to various shorting problems .

Subject #4~ The add on stabilization is difficult. It has many

adjustments , which are hard to make due to it being a new and unfamiliar

system .

Subject #5. The turret motor is hard to work on due to a lack of space.

Subject ~6. The AOS is difficult because it is a new and complicated

system , on which , the mechanic has had little practice.

Subject #7. The starting system provides problem . There are a lot of

problems with the generator and blower motor going out. Sometimes the

generator boot ri ps and causes the generator to stop operating. Also

It -i
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the control box in the turret sometimes gets oil and dirt in it

causing it to short out.

Subject ~8. The charg i ng system is the most difficult due to the

frequency of repair. With the exception of the RISE the generator

breaks down the most. (Note the RISE tank comes equipped with an

alternator).

Subject #9. All M6OA1 ’s need top locking cannon plugs such as now

exist for the RISE. Cannon plug removal on the RISE tank is very easy,

whereas it’ s very difficult on the regular M6OA1 . Also, the alterna-

tor on the RISE is much better then the generator on the M60A1 as it

works better and breaks down less.

Subject #10. The oil cooler lines and the fuel injector lines on

the M48A5 are difficult to repair. Also the generator breaks down a

lot and it’ s big and heavy . It takes two guys , one underneath holding

it up and another pushing .

Subject all. The generator is difficult to repair. You have to pull

the pack (remove the engine) to take off the generator.

Subject #12. The generator often shorts out due to getting oil in-

side of it.

Subject #13. The instrument panel is hard to get out. The way it ’ s
‘ mounted causes a real space problem. Also the generator blower

motors don ’t last too long.

Subject #14. Cannon plugs are difficult to remove.

17



Subject #l~ . The battery relay is hard to replace due to unclear

:anua ls and schematics.

Subject ~~~ All of the electrical system from the engine disconn ect L
bac~ is diff i cult tc’ -iai nta in because you have to pull the pack. The

dICfl i’ t ’ I t O t  is the most difficult to get to because it’ s under the oil
f - u

cooler stuff .

Subjec t #17 . The fuel pumps are hard to get at due t o  the ir location .

You have to pull the pack to get to them. Also the rOut in~ o f the p

prima ry wi r inq causes problems . If some of the power l ne’~ in front

could be rerouted i~ would be hel pful.

Subject ‘fl8. The wiring and the wiring harness are difficul t to get

to . You ha ve to remove the fuel cel l  to get at the wiring harness.

Subject p19 . The accessory wiring harness in the hull is a good fout-

or five hour job . You have to go in and around the hull to work on

it. Cannon plugs are also a problem . A fast connect/disconnect is

needed . Presently you can knock off your knuckles removing them .

Subject ~2O . The armnament system is hard to maintain due to its

complexity . There are so many wires going to so many places that it ’ s

hard even w i th schematics.

Subject #21 . The wiring harness to the blower motors decays and shorts

out a lot.

Subject #~2, The wirin g behind the instrument control panel is dif-

ficul t to work on due to too many wires in a small space. Also the

1 tu
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generator blower motors are difficult to maintain because water

tends to get in them. The alternator on the RISE tank is sealed much

better.

(National Guard)

Subjec t ~l . The I.R. power cable and cupola.

Subject #2. I.R. power cable , he has difficulty in getting access to

use.

Subject #3~ Replacing regulator and parts.

Subject #4• Li ght bulbs burn out and wiring is hard to get to.

Subject #5. The lamps do not last too long, both the head light and
r

tail lamps.

Subject #6. Li ghts burning out .

Subject #7. Most of the wiring is hard to get to.

Subject #8. Light bulbs have a very short life span , an d a l l  w i r i n g

i s very i naccess i ble .

Subject #9. Charging system .

Subject #10. Charging system .

Subject ~1l. Charging system .

Subject #12. Charging system . (There are) no schematics for the

electrical system .

Subject b13. Charging system . Mostly the regulator. Blower motor ,

because wires are hard to get to.

Subject #1-I . Charginq system .

1’’
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Subject #15. The first shot fire extinguisher microswitch goes bad.

Subject #16. The first shot fire extinguisher microswitch goes bad

and causes the fuel shutoff system to stay activated constantly. -

Subject #17 . Battery & generating system. I
Subject #18. Generator system. - I
Subject #19. Turret or overcharg i ng .

Subject #20. Turret or charging .

Subject #21 . Charging system. In some cases can ’t get the proper

vol tage in the charging system .

Subject #22. Charg i ng system. L
Subject #23. T.C. override switch. 

-

Subject #24. Generator (charging). -

Subject #25. Generator system - main engine .

20

—---- _________________________________________

~~~~~~~~~~~~~~~~~



Ques tion #2. In genera l what is the most difficult mechani cal system
to maintain? What causes this difficulty ? (Example ,
lack of parts or tools , i nadequate work space , requires
a great deal of strength to remove , infrequent practice,

____ 
etc .)

Subject #1. The most difficult mechanical job is replacing sheared

bolts on the roadwheel arm support. You have to raise the tank , b lock

it up, and remove both sides . It ’ s very time consumin g.

Subject #2. The hardest thing to maintain (other then heavy i tems) is

the generator exhaust boot. It’ s so sti f f that  i t ’s hard to get to the

bolts to remove the generator. Also the boot doesn ’t mount easil y. A

zipper is needed in the boot to facilitate its removal.

Subject #3. N/A

Subject #4. The gear box is difficult to maintain when it goes out of

adjustment.

Subject #5. N/A

Subject #6. On the M48A5 the rangefinder is hard to remove due to a

lack of space.

Subject u7~ Brakes are d if f icu l t because you almos t have to pu l l  the

pack to adjust them . The biggest problem however , i s the f i nal  dr ives .

Presently, we often screw up the seals installing them . What’ s needed

is sonic way of marking them so we can get them back in easily. It’ s

the biggest problem we have .

Subject #8. The master cylinder for the brakes is too far up in the

fron t corner for a l l  tanks .

—
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‘--i u i t - ije~ t # ‘ )  . The ii na 1 drIves are very heavy and are hard to ri- i l ~1s I a l l  .

W ha I needed Is some form of external mark I tig for re l inin g them

I tim -rOn t i - i, -i, on have to fee l for correc t all qnnient and this i c di f f 1 en it

It j~ to the wei ght

“ u h i  ‘ e t ~ 10. Cannon p lugs are hard to get to.

‘unit vet ~l 1 . Cannon p10(15

‘-i~t~~-~ t -~ i .‘ . ~~~
* 1 - . 1k’ starter is diff i cult to nialnta in • .ic it has a couple

of tuo l I ~ which are hard to get at • and it weighs a lot .

‘- i u t ’ i oct s 14 . lira kec are di ff1 cu 1 t to ma I nta in. Only one porcon can

~~ rk oh it at a time lie has to put 1 000 1 I-is . of pro’5s ore on them and

Ii wa~ over to bleed t ht’ni . I t ’ ~ hard to ho lii the i~o’-i curt’ W h i l e

(~1 eod inn I he brakes . ‘ h; ri’ ‘. a \pec Ia 1 hi eedor tool out . hut spec i a 1

eel are hard to conic tt~ . In add I t ion to the bra ki’s . it’ s hard to

net to I hi’ rear starter ho it s in order to remove the k-il t s • ~ on have

o cut a wr enc Pi i n  ha 1 f and bend t. he wrench

“nh j  oct ~ 1 ~ . 1 he ac ~- i’s -‘ panel for th~ fue l shut oft I hard to get

t ii rough . Al so ~
- a noon piimn ’-i are hard to t~t’ t to.

\ut~i oct ~ I (~ . I I ma 1 dr I vt’s are di ft I cult to work on he -aim r t ~~~~~~

1 lh%(1I5~ ( iul t o  space t o  hook t.heiii up and the.y are heavy .

~tuhjec t ~1 7 . 1k’ 1 thai drives are di ft icul t to mainta in.

Sub _i or t ~ 18. 1 he parkin g 1-im-akes need to he mod if led t o  have a c i  nip le

.id .j us tnien t mechan i ‘- in . Al ‘-o there should be a hole bob I iid t ho road

whop 1 hous ion where you c’an s t. ick a bar In ai~d get a good push on the

t ( f l ”  I On

- L  
_ _
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‘- t i t - i l o t  t $ I’~. 1 he genera for hoot m i d  use some k i mId ~lt .‘ 1 ~tpI~fl t o  aid

I I I  I -
‘ rOiiiOV a 1 and rep 1 at i’mon I. - I’ rosen t I y the hoot l.a ko a lot (-ii

I i  lit’ .iiid ~ o t t  e u  C U  I wheii I t is put on.

~uh_j I’c t. # . 1 he elevation nechan I sni on the ma in gun I s hard to rear Ii

an d  i s  heavy -

Su~-ijet I ~ ‘1 . Generators are hard to work on in their present posi tio n .

A - i oft en as they (I he nenora tors ) go out  they need to be i n  an ea s i or

e -  i t  lo l l . -~~ 1 ‘-0 you of ten have to  wire the parkIng bra LI’ O~~0Ii (1~ C 1 osed

c’ g& ’t it 1 o work proper- i y

~~~~ iS I . Cannon plugs on the RI St tank are on top and a,-e no pr - ol t l (‘Ill .

On the u-equ 1 a r MbOA 1 and ~148Ab tanks , cannon plugs are a problem .

(Nit ieui a l Guard )

~tuh .j oct #1 The hydraulic sys tern under the ma In gun i s hard to get to .

Add It. lonal ly you need spec Ia I tools to work on it.

Su hj em t :‘ . rhrot Il e linkage sys tern, throttle St I eLI u - i  1— i -a ke Ii nkai ie

sy’-.t~ uii . stickin g linka ges . etc .

S nb _ I e~ t ~ -~ . Adj us t.nien ts on bra Los

Subject #4 . Throttle st. i cks , link ages hard to got to.

Sub .i e~ I . Our tanks on l .y have a few hours of opera t ion hum t. the M o ’~ I

d i f f i C u l t  pr-oH em I have found is a sticky throttle. Add it iona I h

we- have no .‘O iiianua 1 s

Subj ect  ~ (u F~rakes locking up.

-
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Subject #7. Throttle and brake system--the throttle sticks due to

rust. The crew applies to much brake pressure and cannot release it.

Subject 1i1 . T hrot t l e  sys tem and the brake sys tem . T he t hrot t le

s t ick- -i duo to rust and is not easy to lube . Crews apply too much

brake pressure and then can ’t release them .

Subject ~9. Sticky accelerators .

Subject p10 . Sticky accelerators .

Subject bl l .  St icky accelerators .

Subject M U .  Sticky accelerators . You have to remove the engine to

clean rust from the coonecting shaft under the left front of the engine .

Subject #13. There ’s not enough room for removing the wiring harness

from the bulkhead. Removing and replacing the hullp late because of

its weight. Thrott le linkages . Free pin put from front to back.

Subject -i~l4 . Track and suspension system--shock pins coming out , end

connectors loosenin g, dea d track pods , road wheels los ing rubber more

than usual

Subject ~l 5. Road wheels ei ther separate or chunk badl y. Tur bo

chargers go bad due to the crews shutting down the engines too fast.

Subject #16. N/A.

Subject #17. Suspension and motor blowers and throttle linkages

st ick in g .  Brakes locking up.

Subject #18. The throttle linkage is hard to get to and rusts up to fast.

.~ 4
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Subject #19 . Brakes lock up. Also when fuel pumps are left on for

a period of time fuel goes into the oil.

Subject #20. Brake system, brakes lock up. Tachometer cables. Also

when the fuel pump is left on for a period of time you get fuel i n the

oil .

Subject # 21. The brakes are pretty difficult to maintain. They some-

times lock up and it is pretty difficult to get them undone.

Subject #22. Track and suspension , shocks and road wheels , also

turbo chargers .

Subject #23. N/A.

Subject #24. Road arms rust , dirt and moisture .

Subject #25. Throttle linkage , l ocated In front of main engine at

junction boxes.

I-i
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Question #3. Did any accidents or near accidents occur while
maintaining the tank? If so, briefly describe the
accident or near accident (be sure and describe the
equipment involved).

Subject #1. No. - —

Subject #2. No.

Su bject ~3. There was an instance where an improperly mounted fire

ext inguisher exploded.

Subject #4. No.

Subject #5. No.

Subject #6. While pulling gun over foot rest it was dropped on a

mechanics fi nger.

Subject #7. No.

Subject #8. No.

Subject #9. No.

Subject #10. No.

Subject #11. No.

Subject #12. No.

Subject #13. No.

Subject #14. No.

Subject #15 .  No.

Subject #ln . No.

Subject #17. No.

Subject #18. No.

Subject #19. No.

A
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Subject #20. No. Sometimes get minor cuts on the hands when remov ing

tight bolts but nothing specific.

Subject #21 . No.

Subject #22. Only hand cuts , from sharp edges.

(National Guard )

Subject #1. No.

Subject #2. Driver preparing to drive tank sometimes, will encounter

the throttle stickin g in w.o. (wide open) position after tank is

en gaged in gear . 
—

Subject #3. Excess fuel on the vehicle which was not wiped off causes

sl i ppery surfaces.

Subject #4. M48A5, while rotating turret with grifl door open , turret

pushed grill door over and hit a mechanic on the ankle.

Subject #5. None. 
- 

-

Subject #6. No.

Subject #7. No.

Subject #8. Many near misses because of sticky throttles.

Subject #9. M48A5--sticky accelerator.

Subject #10. —-

Subject - 1 1 . M48A5---sticky accelerator.

Subject #12. M48A5--sticky accelerator.

Subject #13. Broken track , because of the way It swings out. When you

replace the track it can slip or jump off.

27
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Subject #14. Should have a steering lock device. While shifting 
-

levers in neutral position , people will start engine then grab hold

of steering wheel to help themselves into the chair. - 

-

Subject #15. No.

Subject #16. No. 
- 

-

Subject #17. Breaking track and replacing same, because of the gross -~ 
-

wei ght and instability .

Subject #18. Not enough non-skid on decks.

Subject #19. None.

Subject #20. None.

Subject #21 . --

Subject #22. The sudden turn of the tank , people standing near the —

tank could be struck by sudden turns.

Subject #23. No.

Subject #24. No.

Subject #25. No. H

211
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Question #4. In general were all dials , knobs, and indicators
necessary for maintenance readily accessible? If
not, which were inaccessible.

Subject #1. No problem .

Subject #2. Yes.

Subject #3. Yes.

Subject #4. Yes.

Subject #5. Yes.

Subject #6. The elevation and depression gauges are hard to reach on

the sight.

Subject #7. Yes.

Subject #8. Yes.

Subject #9. Yes.

Subject #10. We had to change some gauges. The tachometer gauge

breaks down , and the tach pin adapter breaks or gets lost.

Subject #11. N/A.

Subject #12. Yes.

Subject #13. Yes.

Subject #14. Yes.

Subject #15. Yes.

Subject #16. The No. 3 fire extinguisher is sometimes hard to get to

to check. On the P.C.s a safety system is needed. If the oil bypass I
line is not completely connected it can blow the main filter at $37.60

each. A safety relief valve is needed so that if there is a bl ow up

it won ’t ruin the filter.

29
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Subject #17. The oil pressure warning light could be moved forward.

Presently it’ s right over the generator, and it tends to get

broken every time the pack is pulled .

‘-u t - i ject #18. N/A .

Subject #19. N/A.

Subject #20. No problems .

Subject 921. A plug in maintenance panel is needed for running checks

on the tanks. Many of the present indicators are “idiot lights ,” and

these often break down . r

Subject #22. When adjusting the transmission you need two men; one

to adjust the brakes and one to read the dial . The dial should be

moved so that one person can adjust the transmission .

(Nationa l Guard )

Subject #1. Yes .

Subject #2. All indicators are easily accessible.

Suhiect #3. The dial for the air va l ve compressor plunger for (water

jacket) turret, is in the wrong place.

Subject #4. Yes .

Subject #5. Yes.

Subject #6. Yes .

Subject #7. Yes.

Subject #8. Yes.

Subject #9. Yes .

Jo 4 
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Subjec t #10. Yes.

Subject #11 . Yes.

Subject #12. Yes.

Subject #13. The como knobs fall off all of the time (mostly on the

intercom system).

Subject #14. Yes.

Subject #15. Yes.

Subject #16. Yes.

Subject #17. Yes. r

Subject #18. Yes.

Subject #19. The tach cable is in a hard area to reach. 
- 

-

Subject #20. Yes.

Subject #21 . Yes.

Subject #22. Yes.

Subject #23. Yes.

Subject #24. Yes.

Subject #25. Yes.

L ±~ -~~~~~~~~~~~~ ~~~~~—- -~~~~~~~~~~~~~~~~~ -
-.
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Question #5. What measures of preventive crew maintenance appear
most often neglected?

Subject #1 . Track tension.

Subject #2. The suspension system . You get loose center guides , end

connectors and road wheel nuts. Also timely reporting (before a complete

system breakdown ) is needed. For example, when the charging system is

reading low , it would be easier to troubleshoot as soon as it goes low

rather than after it completely breaks down .

Subject ~3. The crew doesn ’t follow the lubrication order . There ’s too

much grease at points. Also the crew doesn ’t clean the bore evacuators

with oil as required . Loose connectors are also a problem . We ’re

losing back plates and pins. It would help if the pins were slotted

so as to stay in better.

Subject #4. The measures of preventive crew maintenance which are most

often neglected are changing the oil in the gear box and cleaning the

turret.

Subject #5. The crew was supposed to change the oil in the gear box

but didn ’t.

Subjec t #6. Crews often neglect crew service on the bore evacuator

and check i ng and ma i ntain i ng oil levels in the evacuator. Also crews

fail to check to make sure that the ani~io handles are closed and they

get ripped off. Additionally, crews don ’t replace nuts and bolts or

lose them . Time ly reporting is a problem . Also crews don ’t keep the 

-.~~--—~~~~ —
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breeches and firing pins clean. Crews forget to clean the bore

evacuator or do a sloppy job. Finally, crews don ’t follow the l ube

order and forget to check the oil l evels in the transversing gear

box. The typical excuse for not doing crew maintenance is “I can ’t,

I haven ’t got the men.”

Subject #7. Crews don ’t stay after l ubrication like they should.

Also they don ’t check or tighten nuts and bolts on a daily basis.

A lot of maintenance problems would be solved with better preventive

rrew maintenance .

Subject #8. Crews check oil levels fairly well , however there is a

problem with loose wedge bolts and end connectors. These often are

so loose that they fall off and crews may not even know that they ’re

missing.

Subject #9. Crews don ’t get to all their l ube points . Maintenance

personnel have to double check (especially the hard to get at lube

points ) even if the points were specifically pointed out to them.

Crews don ’t check center guides like they should. One tank came in 
- 

-

for service missing 16 centerguides (“that’s because they ’re loose”).

Also crews don ’t report faults as they should. They wait until some-

one with rank inspects the tank and discovers something broken , then

say , “Oh that’s been broken for two months. ”

Subject #10. The crews do a pretty good job but they have some

problems working with the mechanics .
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Subject #11. Crews don ’t check the oil on the final drives , which

causes the final drives to go out. Crews don ’t check the brakes

as they should. This l eads to bleeding brakes. Lubrication is

neglected .

Subject #12. Crews forget to grease the roadwheel arms and the

chassis. Also crews overfill oil levels.

Subject #13. Crews don ’t check the wheel bearings and seals on the

suspension system . Don ’t check the fire extinguishers. Sometimes

the starter relay is left where the tank could start up and m ove .

Subject #14. The most often neglected areas of preventive crew

maintenance are draining the fuel filters and cleaning the air filters .

Subject #15. Crews don ’t check their gauges often enough. For

example , they could be driving wi th the temperature gauge way up and

yet keep driving until the tank breaks down .

Subject #16. Proper cleaning and replacement of filters is a problem.

Crews will often put old oil filters back In i-f a new one is not

inn’riediately available. Also fuel filters are not drained everyday as

they should be. This results in clogged injectors .

Subject #17. Crews don ’t clean the batteries as they should or if

they clean it they leave the drain plugs open until Q service. Some-

times dirty water is put into the battery . Crews also neglect to see

if the shock absorbers are working properly.

34 
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Sub 5~t t  p 18 . Crews don ’t drain the primary and secondary t u - i l  f i l te rs

- im ’. they should.

Suhj t’~ t -~ 1 -i
~ - Crews neglect lubrication points to the (- ix tent that th t ’

iiiiUnne -iry w i l l  I ree~. e up. Oil is both over and underfi 1 led .

Suh~ec t  ~~ o. It the c rew feels that something which needs doing is not

.~t th eir echelon  they ignore it until a breakdown occurs . Crews let the

repl enisher get low on oil for the recoil mechanism. Crews wait until

accumulator qets so low on fuel that the engine starts to whine . Then

the~ cay they have a problem . In addition the breech box on the ma i n

nm i’.n ’ t cleaned often enough and /or i sn ’t cleaned adequately (if

there ’ s the least amount of dirt it won ’t fire and the tank is deadlined).

Subj ect ~.‘1 . C rews don ’ t report items which aren ’t worki nq . A lso~
they ’ ll do things like trying to fix something when they don ’t know how .

(He also mentioned crews sticking water hoses down the tanks turre t to

clean it ).

Subject  ~~~~~~ Crews don ’t pull maintenance everyday like they should.

They need to report automotive problems on a more timely basis. Road

wheel nuts, shocks and cleaners are often neglected a~cas of preventive

crew maintenance.

(Nat inn al Guard)

Subject #1 . The  electrical firing system .

Subject #~~‘ . There is a lack of maintenance from the crews on batteries .

the SU’~PVf lc  I on and 1 i qht.s

- — - - - ~~~~~~~~~~~~~~~~~~  
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Subject ~3. Before , during, and after P .M. (preventive maintenance)

operations ; a) batteries , b) end connec tors, and c) electrical connectors.

Subjec t #4. Batteries overlooked and the track out of adjustment.

Subject #5. Cleaning of the inside of the tank.

Subject # 6 .  Battery .

Subject #7. Checking batteries .

Subject #8. Track tension , end connector and overall cleanliness

(inside and out) and lack of a good descriptive 2404.

Su bject #9. Track adjustment.

Subject #10. Checking oil l evels , they ’re never read the same twice.

Subject #11. Track adjustment.

Subject #12. Track adjustment.

Subject #13. Cleaning the tubes and the inside of the tank; servicing

the batteries.

Subject #14. Checking the batteries for water levels and loose

connections .

Subject #15. Crew shutting down engine too fast causes turbo charger to

go bad. Also battery cables are check ed incorrectly; road wheels are not

always checked for torque . dented fenders due to drivers exceed (ing the

safe) speed for such heavy vehicles , are other problem areas.

Subject #16. Batteries .

Subject # 17.  N/A .

3m-i
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Subject #18. Crews have a problem in remembering to turn fuel pumps

off. Also have problems with fuel in oil. Crews also have problems

with brakes locking up. All maintenance crews have little or no

knowledge of the vehicle , or don ’t use the knowledge.

Subject #19. None.

Subject #20. None.

Subject #21 . Track being loose and end connectors are not being

tightened as often as they should be.

Subject #22. Track and suspension , all oil checks and v i sua l chec ks.
Subject #23. N/A.

Subject #24. Main engine and transmission oil levels and warning

light bulb replacement.

Subject #25. Change of warning lamps, checking of battery water levels

and loose clamps .
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Question #6. Do you have adequate tools to perform maintenanc e? If
_____ 

not, are they availabl e by loan? 
_____ -

Subject #1. No. I don ’t have adequate tools. Improvised tools are

used at both organizational and direct support levels (e.g., wrenches

cut off and welded together to approximate the needed tool).

Subject #2. My initial tool issue was short. Tool s are no problem if

you have the money , but you ’re bankrupt if you have to buy many . Tools

take four or five months to replace. Also some tools such as the

9/16” sockets are almost impossible to get. The biggest problem though

is dollars to buy new tools. It would be helpful if the army could get

a guaranteed tool replacement like Sears has with its Craftsman tools.

(Sears replaces free of charge any Craftsman tool which is broken).

Subject #3. Yes , I have adequate tools , but I wish I had more . I wish

I had a test system for the RISE tank to cover the AOS. Also I wish

I had a test kit which would combine a multimeter with a pressure

reading kit.

Subject #4. Yes , I have adequate tools. If not I can get them .

Subject #5. I’m missin g a 3/8” ratchet , some Allen wrenches and a

3/4” wrench. However they are available by loan.

Subject #t ’ . I can ’t get small soldering i rons . The battali on is

supposed to have multimeters . We don ’t have them, and they ’re really

needed .

______________ — 

~~~~~~~~ ~~~~~~~~~~~



Subject #7. We ’re short a lot of tools in the battalion . We ’re

short test equipment. Also voltmeters and multlrneters are broken

or turned in , and the companies won ’t lend them.

Subject #8. Yes.

Subject #9. There is a tool accountability problem . It takes six to

eight months or longer to get replacements. Excess tools are remade 
- 

-

to what is needed (heated, bent and otherwise improvised). Some tools

just don ’t fit. For example you have to modify the injector lin e

tools so that they can be used on the injector lines .

Subject #10. At first (start of the test) I didn ’t have any tools at

all. Even later , I didn ’t get a complete Issue. I’ m still missing some

of my tools.

Subject #11 . I don ’t have a tool box. I get my tools from the tool

room or borrow them.

Subject #12. Yes, and special tools are available on loan.

Subject #13. No, I don ’t have adequate tools. I need bigger sockets

and automotive wrenches. Al though tools are available on loan it’ s a

real problem . You lose a lot of time running all over the motor pooi

looking for them (tools to borrow).

Subject #14. Special tools are hard to come by. There ’s a new bleeder

• tool out for bleeding the brakes but we don ’t have it. Tools are

improvised . To remove the rear starter bolts you have to cut a wrench

in half and bend it. We are very short on special tools. Estimate we

_____  



only have $100.00 worth of special tools whereas we should have

approx imately $15,000.00 worth. Also it takes a l ong time to get

special tools after ordering them . Tools can be borrowed if they ’re

not an everyday use tool .

Subject #15. No. Tools are worn out or broken (don’t have 3/8” drive

set or universal) but it takes to long to replace them. I’ ve got tools

for coninon problems but special tools are hard to get (e.g., pressure

gauge).

Subject #16. No. We ’re lacking the big special tools. We only have

the regular mechanics tool set. For example , since we don ’t have the

special tools we can ’t even adjust the servo bands . We only have 1/2”

but need a 3/4” dirve. For the low reverse servo band you need a

special socket. The manual shows this socket but I’ ve never seen one

in the motor pool . Tools are hard to get. They can be borrowed by

the motor sergeant but this takes a lot of time .

Subject #17. No. We don ’t have adequate tools. The genera l mechanics

tool list is inadequate . For example the turret mechanic needs an ohm

meter. What you should do is give the mechanic his tool box. The tool

box would go with him from unit to unit. Then give him a monthly tool

allowance every payday. Once a month a tool truck would come by and the

mechanic would be required to replace anything not in his tool box.

Subject #18. No, tools are inadequate. Special tools are not readily

available and there ’s too much of a time lag to replace them . If tools

40

-- -- -- . - --- - ~~~ - —---- -—— - - ~ - - —---~-—~- -~~ --- - - ~~~ — — — -— - - -  - ‘~ - — - 
~~~~~~~~~~~~~~~~~~~~



- - ~~~—~ ----—- - — — - - — - —-•—,---,—-------
~~

-—-----
~
--- - -  —-- - ,------

~
-
~
-‘••.-..—-—- —- --- - -.-‘- - 

~—•--,--- ~ —-— •-— -
~~~~ 

— -~~~ ~~~~~~~~~~~~~~~~~~

are broken it takes drastically to long (6 mos to 18 mos ) to replace
them . For example there is no injector nozzle wrench available in

the battalion . Some tools currently in use are cheap and break too

easily. We need a Sears type trade in system. Most mechanics

wouldn ’t mind paying for tools If they would get the tool back

immediately. Currently -it makes more sense to steal the tool than

to try and replace it. -ì

Subject #19. Tools are O.K. except you lose a lot and it takes too

long to replace them. If a tool is broken you might as wel l go steal

a replacement as it takes to long to get a replacement. We ’re s lort

some common tools (e.g., no hammer). There’s a lot of “make do” for

missing tools. The idea of a “Sears Type” replacement order system
sounds like a dream .

Subject #20. I only have one-half of my tools right now. Sometimes

it gets as low as 25 percent (e.g., don ’t have a 3/8” drive set).

Subject #21 . Tools aren ’t adequate. We don ’t even get breaker bars.

All things are being cut down.

Subject #22. No. Especially specialty tools. You have to use an

a’:comotive wrench and modify by cutting or rounding. More tools were

ava ilable in Germany. However, you can usually borrow tools when

you ’re in a jam.
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(Nat iona l Guard )

Subject #1. Yes.

Subject #2. Yes. Tool room equipment also

Subject #3. Most of the time.

Subject #4. Yes , so far.

Subject #5. The final drives pose a small amount of difficulty . A

special tool should be made .

Subject #6. Yes.

Subject #7. Yes.

Subject #8. I have adequate tools.

Subject #9. No, I don ’t have adequate tools. Yes, they are r
available by loan.

Subject #10. Yes, we have tools.

Subject #11. No, I don ’t have adequate tools. Yes , they are

available by loan.

Subject #12. Yes.

Subject #13. Bore brushes need to be larger and made of brass wire .

Subject #14. No.

Subject #15. No. The tools are not always available or even stocked .

Subject #16. Yes.

Subject #17. Yes.

Subject #18. Yes.

Subject #19. Yes.
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Subject #20. Yes.

Subject #21 . Yes.

Subject #22. Yes.

Subject #23. Yes.

Subject #24. Yes.

Subject #25. Yes.

I
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Question #7. Are manuals clear enough , and do they provide enough
information to conduct maintenance?

Subject #1. There is a lack of correlation between manuals of the

same family. One manua l says a task is organizationa l maintenance,

while another indicates that it is direct support (e.g.. replacement

of the No-BAK assembly is indicated as both organizational and direct

support maintenance). Sometimes part lists are not compatible

(i .e., a part may be listed as DS and organizational level).

Additionally, there is a need to change doctrine . There is a lot of

turn around time lost getting vehicles ready for DS.

Subject #2. Manuals are clear enough (in most instances) if we can

get them . We ordered 20P manuals on the M6OA1 but haven ’t received

theni. We get nianuals on equipment we don ’t have rather than what

we need. The RISE manua l is the only one that gives ohm readings

for troubleshooting the charging system. This would be desirable in

the other manuals.

Subject #3. The M48A5 manua l doesn ’t cover Q service.

Subject #4. Yes.

Subject #5. Yes.

Subject ~~~~~ • We don ’t have turret manuals on the M48A5.

Subject ~7. The manuals are not clear enough. They need to go

step by step. The M48 manuals are worse than the M6OA1 manuals.

Subject ~$. The manuals are easy to follow .
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Subject #9. The M48 manuals would be difficult for a turret mechanic

to follow as things are set up differently. The M48 manual is still

a draft manual. - -

Subject #10. The manuals are clear except more explanation is needed

on the electrical system.

Subject #11. Yes.

Subject #12. Yes. P~1though the servo band adjustment of 50 lbs torque,

caused one set of brakes to lock up.

Subject #13. The manuals are O.K. However, the older mechanics don ’t

like to use them.

Subject #14. Yes , the manuals are clear enough for anybody .

Subject #15. No , the manuals aren ’t clear. The electrical ones are

especially hard to follow . For example , when replacing the battery

relay the information in the manual and the schematics are hard to

read.

Subject #16. The manuals are O.K., but a lot of updating needs to be

done.

Subject #17. The M48A5 manuals don ’t have enough wiring information .

Subject # 1’~. Yes , manuals are clear enough to provide enough

information , except a lot of the 2OP series will say : “Final drive

seal on M6OA1 look to Item 13. You turn to Item 13 and its been

eliminated .”

--



___  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Subject ~l9. We don ’t use the manuals as we don ’t have time . We

do use the 20P’s (parts manuals). In this motor pool you do it

yourself or ask the motor sergeant. You could walk into the motor

1 00l everyday for 365 days and never see a manua l in use. The

ruanauls stay on the shelf to stay clean for inspections.

Subject #20. On the traversing gear box the book says to drop both

gears but you ’re only supposed to drop one . Whil e in school at

Graf. we were told to only drop one .

Subject #21 . The troubleshooting guides don ’t always lead to the

problem . For example, if the blower nmotor is bad , you replace it.

However , the problem niay just be a wire going into it. The trouble-

shooting guides don ’t go into enough detail.

Subject #22. The M6OA1 manuals are O.K. I really like the manuals

for the RISE tanks .

(Na ti onal Guar d )

Subject #1 . The manuals don ’t provide enough information on armnaments.

Subject #2. Ten and twenty manuals --yes.

Subject # 3 .  We need TM “20” and “2OP” manuals on the M4BAS.

Subject #4~ Yes .

Subject $5. No. We do not have any manuals which are useful.

Subject #6. Yes.

Subject # 7~ Fair.

Subject #~~. There is no 20 manua l to answer maintenance questions.
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Subject  ~9 . Electr ica l schematic.

Subject #10. Yes.

Subject #11 . Electrical schematic.

Subject #12. Electrical schematic. (From 9, 11 and 12 , it is unclear

whether what is desired is more schematics , clearer schem3tics , or

what.)

Subject #13. We are short of TM’s. We only have the draft copy of

10 (ten), no 20’s (twenty) at all.

Subject #14. Yes.
r

Subject #15. The crew or operators manual is clear enough , but as of

yet , we don ’t have an organizational manual .

Subject #16. The 10 manuals are fine . We haven ’t yet received

20 manuals.

Subject #17 . Manuals can always be improved upon , (e.g. more detailed

photographs ).

Subject #18. Yes.

Subject #19. No, we have no 20 manuals for the AS.

Subject #20. Yes.

Subject #21 . N/A .

Subject #22. Yes.

Subject #23. Yes.

Subject #24. Yes .
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Answers to qtws f_ ion ~ and g Ut’ S t ion ‘) were comb i ned . -

Question #~ . What need’, chang Ing in the ma in tenance prograni it anyth I nq ? 
-Quesiton ~~. Comments . 

— - -  

-

Subject c i .  Ma intenance personne l are demoralized by restr ict ions on what I
they are allowed to do on repair of components. People want to learn. -

I he m a i n  tenarice man knows he can do i t (repair something ) has been

trained to do it, but is not allowed to do it. You ’re belittlin g the

mechanic whet’ you say he ’s not qualified to do a job , it must go to dir ect

support (when in fact the me chanic could do it) . 1 he mechanic is not 
.~~

allowed to do a complete piece of work , he only takes off or put ’~ on , ‘1
f rom there it must go to direct support. For example; transmis sion

output. seals are D.S. . brake activator seals U.S. function. Many ~~~ 
-

tunc t ions could he per formed in the un I t in 15 u i flutes if they were

a 11 owed to do them . 1)octri ne should he changed , as it stands now

there ‘ s a lot of around time lost simpl y preparing the vehicle for I). ~~ - -

Subjec t #2. [he Army should do away wi th direct support. More jobs - -

could he done at the organizationa l level. People at the U.S. level

(loll ’ t know how to troubleshoot (e.g. , got. one engine back with the 
-

I ri .~ cc tor Ii t ies c ros st’d ) . If you can ‘ t do I t in the f i ci d, can ‘ t turn

it in until U. S. looks at it. This costs tinre for the examination as

W ell as in  ci” t t. i nq the vehic le ready for I). S. ma i ntenance ( i . e . have 
- 

-

to stri p the vt’li Ic 1 e so that i tens wotY t he stolen , wa sh , etc . ) . Al so

— more of cer t a  in  types of parts need to he kept on hand. I a t -  examp 1 e . -



- -

if you need a roadwheel arm there may be none on the post. The tank I -

may be down as l ong as 45-90 days whil e waiting the part. I feel

that on this post there should be at least two (replacement) parts

for each i tem on the tank.

Su bject #3. A quick disconnect fire extinguisher is needed .

Presently, if you accidentally set off the extinguisher you have to

clean the engine . Also, I would prefer to do more rather than send it to

direct support . This would save a lot of time , and hassle. I have the

knowledge. Also parts are not coming in . It would be nice to have a

van in each unit stocked with major parts.

Su bject #4. Leave it (the maintenance program) as it is.

Subject #5. The stabilization system is hard to work on , the test

set doesn ’t tel l you where the problem is.

Subject #6. There is a problem in multiple assignments . A person

may be working guard duty , BART and so on. There is a shortage of

manpower. Add itionally, need to have IT’ s (tank commanders ) work on

getting crew maintenance done . The hatches need to be improved ,

especially the loaders . Currently, it’ s welded solid to the hull.

If a link breaks it flops loose. The hatch mount is welded solid ,

with slots. The center piece of metal usually breaks off. A different

hinge system is needed.

Subject #7. N/A.
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Subject #8. There is a need for additiona l training . Some guys were

sent to wheel school , then here. They also needed to go to track school.

Subject #9. We need the unit up to full strength. For example , a guy

pulls guard duty and then is off the next day leaving us shorthanded.

Another problem is that people are assigned to jobs out of the maintenance

area . When they are assi gned to maintenance at a later date they ’re

not really qualified . For example , a track and wheel mechanic spends

a number of years as a tank commander or perhaps as a “Red Eye” commander

then he ’s reassigned to maintenance as a wheel mechanic. Additionally,

I think the Army should do the same as the Marine Corps. I don ’ t think

that direct support is needed . The Army should abolish direct support

and train mechanics to do the total job. This would: (a) save money ,

(b) cause more people to be assigned to the units where they are needed ,

(c) let the organizational mechanics work internally (within the tank),

(d) help train the mechanics for civilian life .

Subject #10. A day and night shift is needed .

Subject #11. There are too many bosses. Everyone has a different way

of doing things.

Subject #12. Everything is pretty smooth.

Subject #13. Some way around scheduling problems is needed nothing happens

until 3 or 4 in the afternoon , then a lot of maintenance suddenly crops up.

Quick supply and tools would also be helpful. You lose time because

coitinon i tems such as bolts , filters etc . are not available. If I had

so
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all the nuts bolts etc. I needed , I could do in five mi nutes jobs that

now take all day. It was better at school than here .

Subject #14. Maintenance should receive priority , right now you have

the mechanic doing 15 other things , (e.g. driver , sweeper , etc .) and

you need the guy to work on the tank .

Subject #15. There is to much changing around before the maintenance

job is finished . Also there ’s a problem in l eadership. For example the

major may want his jeep right now when he only needs it in two weeks.

Subject #16. The biggest problem now is trying to get new parts for the

tanks. Also more flexibility is needed in Q service. For example if

oil has just been changed prior to Q service and the tank has zero or
only a few mi l es, there ’s no point in changing the oil. (Currently you

have no alternative but must change the oil.)

Subject #17. I can fix a lot of stuff, but I’ m not authorized to do so.

A lot of people , when they joined the service , thought they ’d be allowed

to repair the whole system. Instead they ’re only allowed to trouble-

shoot. Also the parts system is too slow. I’d also like to recommend an

~‘ir Force type jumpsui t or coveralls , as fatiques give i nadequa te protection.

Subject #18. The 63C has been made into a universal MOS and this causes

prob l ems . For example the Army takes a 63C who has been an APC mechanics

and then expects him to work on tanks. This causes problems . We need

artillery , infantry and tank MOS tracks.

Subject #19. We need to cover the work. Right now you have to work out

ia the weather even in the motor poo1 . We need a garage . It would be

convenient to have work shoes , I’ ve probably smashed 15 toes.
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Subject #20. We need more help. We ’re authorized three turret mechani cs

and I’tu the only one.

Subject #21 . We need different MOS’s for each section , e.g. mechanica l ,

electrical suspension.

Subject #22. Poor management (of personnel) needs to be changed . In my

company the MOS means nothing (e.g. put a maintenance man to work driving

a truck. Another example of management problems in the motor pool

centers around who has the authority to control maintenance. The motor

sergeant should run the motor pool , but it doesn ’t always work that way.

For example the sergeant tells the tank conunander or crew to do something

and the tank commander says (to the crew) to forget it. Since the tank

commander outranks the motor sergeant it doesn ’t get done .

(flational fluard)

Subject #1. No coniiient~
Subject #2. An SOP for checking , engine oil , so everyone will have the

same system. Track components , suspension are showinq signs of wear,

shock pins backing out or rotating while in position , end connectors worn

out in less than 200 miles.

Subject ~!3. N/A.

Subject #4. During Q service . while pack is out , throttle box should be

cleaned and lubed .

Subject 1~~i . We need clarification of the proper oil level on the engine.

There seetits to he sonic difference of opinion. We need to know the

acceptable levels.
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Subject #6. No changes. 
- -

Subject #7 . None.

Subject #8. More time is needed for maintenance training with the units.

Subject ~9. Not at this time .

Subject #10. N/A.

Subject #11 . Not at this time .

Subject #12. None at this time . —

Subject #13. Lubrication of the vehicles. Like in the desert , a f t e r  a

weekend of tank movement road wheels and torsion bars should be lubed .

Subject #14. Give up to date classes on new vehicl es and machinery used

daily.

Subject #15. Crew and organizational crews should cooperate together

and instruction in mai ntenance should be given so everyones ’ on the same

page . The front fenders act as funnels and throw dirt and small rocks

into the drivers face. The throttle linkages binds up in the junction

box below eng i ne .

Subject #16. The front fenders act as funnels for dirt rocks and debris

that. fly up and hit the driver.

Subject p 17. Full time people should not have to attend drills. The

A b s  are better then A l ’ s. M ainl y because of the different eng i nes.

Diesels will always he better than gas.

Stihje ct c i l 8 .  t\ better supply system is needed .

Subject #19 . N/A

Subject c’20 . ~
) .k.
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Subject #21. The brakes on the M48A5 need to be stronger.

Subject #22. More crew maintenance is needed.

Subject #23. The cupola crash pad is a problem area. Also T.C. linkage

are a problem.

Subject #24. Using units need to be better educated in what is their

maintenance level from crew , company batta lion and direct support .

Also incorporate a safety valve in the brake lock system to prevent

extreme pressure from being applied when parking .

Subject #25. More classes on the equipment being used are needed .
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